Abstract Partially surface wetting has a great influence on friction losses in the fluid flow in both the pipeline system and the complex shape of hydraulic elements. In many hydraulic elements (valves, pump impellers) 
INTRODUCTION
The material of the wall and its surface can influence liquid flow due to its physical properties or additional surface treatment. Generally the surfaces are considered as wettable ("no slip" condition). At this thorough wetting of the surfaces, the liquid clings to the wall surface and the relative velocity of the flowing liquid is zero on the wall. A partial wetting is a property where the solid surface is poorly wetted by a liquid. The liquid do not cling to the solid surface and the liquid slippage condition of the wall is valid. The relative velocity of the flowing liquid on the wall is not zero. The difference in the cases of a flowing of liquid near wettable and partially wettable surfaces is obvious [1] , [2] .
In hydraulic systems at high operating parameters the cavitation area often occurs. Since carried out his first experiments on cavitation. This phenomenon has been subject of intensive research. Cavitation is known for its adverse effects on solid surfaces, it causes the damage and also the noise which is created. It is characterized by the formation of cavities in a flowing liquid when the local pressure is decreased to the saturated vapor pressure corresponding to the liquid temperature which is followed by cavity implosion. Near the wall of hydraulic elements, it destroys the material surface. This phenomenon is called cavitation invasion or erosion and can be described like the pulling out of the micro particles of a material, causing its fast wear, see [3, 7] .
Article investigates behavior of cavitation area along with a partial surface wetting.
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THEORY OF CAVITATING FLOW AND PARTIAL WETTABILITY
Fluid flow is given by two basic physical laws, i.e. the law of mass conservation (continuity equation) and the law of momentum conservation (Navier-Stokes equations), see [4] . When considering cavitation, multiphase model with phases of water and vapor must be used. There exist several cavitation models (Singhal, Schnerr-Sauer and Zwart-Gerber-Belamri) which differ in their approach to the solution and in input parameters. All cavitation models are based on the linearized Rayleigh-Plesset equation (1) [3, 7] :
where p B (t) is the pressure in the bubble, p ∞ (t) is the pressure around the bubble,  L is the density of the liquid,  L is the kinematic viscosity of the liquid, R is the radius of the bubble, S is the bubble surface. Schnerr-Sauer and Zwart-Gerber-Belamri models are more stable with faster convergence and were tested for the problem of cavitation in the nozzle and its results were compared with physical experiment [5, 6, 7] . This models are compatible with the Eulerian multiphase mixture model. For solution of mathematical model the method of finite volume was used (ANSYS Fluent).
Partial surface wettability can be included by special boundary condition (see [1, 2] ), i.e. boundary condition for the generally curved surface in contact with a liquid (2) with the following assumption. If the liquid is slipping on the surface by velocity , the adhesive shear stress vector lays in a plane defined by the outer normal vector to the surface and the velocity vector [2] and wall shear stress vector is (see Fig. 1 .):
where k is the adhesive coefficient [Pa·s·m
]. On the basis of this conception, it is possible to suppose that the vector of shear stress on a partially wettable surface is proportional to the liquid velocity. Adhesive coefficient is derived experimentaly based on the droplet motion on an inclined plane [1, 2] . 
VERIFICATION OF MATHEMATICAL MODEL OF CAVITATION

Description of Experiment
To study the development and behavior of the cavitation area in the flowing water in a hydraulic circuit with the transparent nozzle of circular cross section the physical experiment was accomplished [5] .
Figure 2: The geometry of the central part and position of three sampling places behind the throat of the transparent nozzle. In the lower left corner is a photograph of the cavitation area behind the nozzle narrowing (scale in cm -detail of nozzle)
During the experiment following conditions were used: mass flow rate 3 kg·s In specific sampling places 1, 2 and 3 (see Fig. 2 ) downstream the throat of the nozzle in the cavitation area, the measurement of the static pressure was performed. Cavitation area during the experiment changed its size and shape and it was possible to observe a small periodic oscillation of the field. Therefore the approximated length of the cavitation area was estimated by observation at about 35 mm (Fig. 2) .
Numerical solution and verification
The investigation of the flow in the nozzle was conducted by the Schnerr-Sauer cavitation model. A diagram of the computational area comes from the geometry of used physical experiment, see Fig. 2 and Fig. 3 . Based on previous testing [5] , it is possible to obtain mean values of pressures, flow rate and size of cavitation field using simplified axisymmetric geometry. The flow in the nozzle can be considered as turbulent with a Reynolds number Re = 75000, so the two-equation k-ε RNG turbulent model with enhanced wall treatment near the wall was used. The cavitation was solved by the multiphase viscous Mixture model.
At the entrance and output from the nozzle the boundary conditions in accordance with experiment were specified. Other boundaries were defined as the wall and axis, see Fig. 3 . 
CAVITATION AREA FOR PARTIAL SURFACE WETTING
The Schnerr-Sauer cavitation model was used for the numerical investigation of water flow and cavitation development in the nozzle with partial surface wetting too, see [1, 2, 5] . The partial wetting condition on the wall was defined by the user defined function (UDF) because the wall shear stress is changed by form (2) according to different adhesive coefficients. For this task the inlet and outlet boundary conditions were set the same as in previous research.
Due to various values of the adhesive coefficient the pressure drop was changed. By decreasing the value of adhesive coefficient k the value of the pressure drop decreases too, see Tab. 1. The vapor volume fraction maximum is changed from 0.6 to 0.7 and it is valid that for the less wettable wall the value of the adhesive coefficient is less, and that the vapor volume fraction is higher. From numerical results is evident, that the axial velocity on the partially wettable wall isn´t zero and is changing accordance to formula (2) , the values of wall shear stress on the wettable surface are the highest and with decreasing the adhesive coefficient are decreasing.
CONCLUSIONS
The aim of this research was to investigate cavitation emerging in the transparent nozzle at specific wettable wall conditions. The physical experiment was conducted and the values of the static pressure in specific sampling places were measured. The results from this experiment were compared with the results from the numerical computations of cavitation.
In additional research the theory of the partial wetting of surfaces in which a liquid flows around wettable walls was used for numerical modeling. The condition of partial wetting was put in the computational program by using the UDF function, where the adhesive coefficient was changed. It was confirmed that the cavitation length increases with the decreasing value of the adhesive coefficient and the volume fraction of the vapor slightly increases also. The velocity profile is changing too, and the axial velocity on the partially wettable wall isn´t zero, which corresponds to the boundary condition. The trend of wall shear stresses is inversed; the values of wall shear stresses on a wettable surface are the highest and with a decreased wetting of a wall (i. e. adhesive coefficient) are decreasing.
It is obvious that the numerical results concerning partial wall wetting are consistent with the theoretical assumptions and will be used to design and realization of experimental equipment. Subsequently, they will compared with experimental.
In conclusion, the partial surface wetting has an effect on reducing in pressure drop. The same can be said in the case of flow cavitation, but the shape of cavitation area is deformed. In the future, research will develop in the domain of partially wettable materials and their use in hydraulic systems.
